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1. AN EXAMPLE AND A THEOREM 
Let X be a set, we shall denote by 2 x the family of all subsets of X. If X is a topological 
space and A C X, we shall denote by clx(A) the closure of A in X. Recently Kim and Lee [1, 
Theorem 1, p. 318] stated the following. 
Suppose that I is a (possibly uncountable) index set. Let (Xi, Ai, Pi)ieI be an abstract economy 
such that for each i E I, 
(1) Xi  is a nonempty convex subset of a Hausdorff locally convex space Ei and Di is a 
nonerapty compact subset of Xi; 
(2) clAi : X := YIjerX j --* 2 D' is upper semicontinuous such that Ai(x) is nonempty convex 
for each x E X;  
(3) Pi : X --* 2 x '  is upper semicontinuous with convex values; 
(4) the set Wi := {x • X :  Ai(x) N Pi(x) ~ 0} is closed in X;  
(5) x, ¢ clx,(P~(x)) for all x • w~. 
Then (Xi, Ai, Pi)iel has an equilibrium x E D, i.e., for each i • I, xi • clAi(x), and As(x) n 
p~(x) = O. 
The following very simple example shows that their result is not correct. 
EXAMPLE 1. Let I = (1}, X1 = X = [0, 1]. Define A1, P1 : X ~ 2 xl by 
1 
[o, 11, i f  x = 5, 
AI(X) = { l -x} ,  if x# 1 
, i f x=~,  
PI(X)  = 1 
O, if x# ~, 
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for each x G X. Then A1 and P1 are upper semicontinuous with closed convex values. Further, 
W1 = {1/2} is closed. The only fixed point of A1 is 1/2. However, A1 (1/2)NP1(1/2) = {1/3} ~ (~. | 
By changing condition (4) in the above statement and by modifying the proof of Theorem 1 
in [1], we have the following result. 
THEOREM 1. Suppose that I is any index set. Let ( Xi, Ai, P~ )ieI be an abstract economy such 
that for each i G I, 
(1) Xi is a nonempty convex subset of a Hausdorff locally convex space E~ and Di is a 
nonempty compact subset of X~; 
(2) clA~ : X := HjeIXj  -* 2 D~ is upper semicontinuous such that A~(x) is nonempty convex 
for each x E X;  
(3) Pi : X --* 2 x~ is upper semicontinuous with convex values; 
(4) the set Wi := {x E X : Ai(x) M Pi(x) ~ @} is open in X; 
(5) xi • clx,(Pi(x)), for all x 6 Wi. 
Then (X~,A~,Pi)~ez has an equilibrimn ~ 6 D := H~exD~, i.e., for each i E I, xi E clAi(~), 
and A~(~) n P~(~) = 0. 
PROOF. Note that by (1), D is a nonempty compact subset of X. Fix an arbitrary i G I. By (2) 
and (3), the correspondence Fi : X --. 2 °` defined by Fi(x) = clA~(x) N clPi(x), for all x e X is 
well defined with closed convex values and by Lemma 2.2 of [2], it is also upper semicontinuous. 
(Note that Theorem 3.1.8 in [3] is not applicable as it requires that clA~(x) N clP~(x) ¢ ~), for all 
x G X.) Define ¢i : X -* 2 D' by 
{ A~(x), if x ¢ W~, 
¢~(x) = clAi(x) N clP~(x), if x e W~. 
Then by Lemma 2.10 of [4], ¢~ is upper semicontinuous since each W~ is open in Xi by (4). Note 
that ¢ has nonempty closed convex values. 
Define • : X --, 2 D by O(x) = IIiel¢~(x) for each x E I. Then, • is upper semicontinuous 
by Lemma 3 of [5]. Since each O(x) is a nonempty closed convex subset of the compact set D, 
by Himmelberg's fixed-point heorem [6], there exists an 2 E X such that ~ E ~(2). It follows, 
that for each i ~ I, ~ G ¢~(~), so that by (5), 2 G clA~(~) and A~(~) ~ P~(&) = ~, i.e., ~ is an 
equilibrium point of (Xi, Fi, P~)~eI. Note that it is necessary that ~ E D. | 
Note that Himmelberg's fixed-point heorem was applied in the proof of Theorem 1. On the 
other hand, if we take P~(x) = ~ for all x ~ X and for all i ~ I, then Theorem 1 reduces to 
Himmelberg's fixed-point heorem. Thus, Theorem 1 is equivalent o Himmelberg's fixed-point 
theorem. 
Finally, we remark that the index set I in Theorem 3 of [1] must be countable (otherwise the 
set X may not be metrizable, as needed in its proof). 
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